Spermatogenesis involves precise co-ordination of multiple cellular events that take place in the seminiferous epithelium composed ofSertoli cells and developing germ cells during the seminiferous epithelial cycle. Given the cyclic and co-ordinated nature of spermatogenesis, temporal and spatial expression of certain genes pertinent to a specific cellular event are essential. As such, transcriptional regulation is one of the major regulatory machineries in controlling the cell type-and stage-specific gene expression, some of which are under the influence of gonadotropins (e.g., FSH and LH) and sex steroids (e.g., testosterone and estradiol-17j3). Recent findings regarding transcriptional control of spermatogenesis, most notably target genes at the Sertoli-Sertoli and Sertoli-spermatid interface at the site of the blood-testis barrier (BTB) and apical ectoplasmic specialization (apical ES), respectively, involving in cell adhesion are reviewed and discussed herein. This is a much neglected area of research and a concerted effort by investigators is needed to understand transcriptional regulation of cell adhesion function in the testis particularly at the BTB during spermatogenesis.
INTRODUCTION
In mammalian testes, such as in rats, spermatogenesis is a highly co-ordinated event in which spermatogonia (2n) undergo a series of mitotic divisions and Type A spermatogonia differentiate into primary pre leptotene spermatocytes, The primary pre leptotene spermatocytes (2n) traverse the blood-testis barrier (BTB) which is created by adjacent Sertoli cells near the basement membrane and anatomically divides the Biology and Regulation of Blood-Tissue Barriers, edited by C, Van Cheng. ©20l3 Landes Bioscience and Springer Science+Business Media. seminiferous epithelium into the basal and apical compartment ( Fig. 1 ), differentiating into leptotene and zygote spermatocytes, so that diplotene spermatocytes undergo two meiotic divisions and form haploid spermatids (In) in the apical (adluminal) compartment of the seminiferous epithelium behind the BTB. Thereafter, spermatids undergo a series of extensive morphological changes known as spermiogenesis (steps 1 to 19 in the rat testis) and spermatozoa are released from the seminiferous epithelium at spermiation. The synchronous nature of spermatogenesis that involves mitosis, BTB restructuring, cell cycle progression, meiosis, spermiogenesis and spermiation, resulting in a specific pattern of cellular association at a given segment of the seminiferous tubule. Based on the unique cellular association pattern, the seminiferous epithelium can be classified into 12 stages and 14 stages in mouse and rat, respectively.l) Throughout these stages, developing germ cells remain attached to the Sertoli cells via specialized cell junctions for structural and nourishment support, many of these junctions are uniquely found in the testis, such as ectoplasmic specialization (ES) and desmosome-like junction. 3 For instance, a specialized anchoring junction known as apical ES is restricted to the interface between Sertoli cells and spermatids (steps 8-19) . Once apical ES appears at the Sertoli cell-step 8 spermatid interface, this is the only anchoring device to anchor developing spermatids until spermiation when apical ES begins to be engulfed by the Sertoli cell, analogous to "giant" endocytic vesicles undergoing internalization or endocytosis, forming an ultrastructure known as the tubulobulbar complex. 3 As noted above, the BTB also undergoes extensive restructuring at the Sertoli-Sertoli cell interface at Stage VIII of the epithelial cycle in the rat testis to accommodate the transit of pre leptotene spermatocytes at the site. Thus, it is conceivable that different cell-cell interacting events occur at the Sertoli-Sertoli (i.e., BTB) and the Sertoli-germ (i.e., apical ES, desmosome-like junction and gap junction) cell interface at respective stages of the epithelial cycle. As such, precise temporal and spatial regulation of gene expression in Sertoli and germ cells occur stage-specifically in the seminiferous epithelium. In fact, recent studies using micro array analysis have revealed at least 80 stage-regulated gene probe sets whose expression is ;,,3-fold higher in mature Sertoli cells than germ cells and certain stage-regulated pathways in Sertoli cells pertinent to cell migration during the seminiferous epithelial cycle have been also identified. 4 Therefore, transcriptional regulation of the cell-specific and stage-specific genes is essential to maintain the timely expression of specific genes during spermatogenesis.
TRANSCRIPTION FACTORS IN SERTOLI AND GERM CELLS CRUCIAL TO SPERMATOGENESIS
Some groups of transcription factors are ubiquitously expressed in Sertoli and germ cells throughout all stages of spermatogenic cycle that affect a relatively board spectrum of genes important for germ cell development. However, there are also differential expressions of selected transcription factors in Sertoli and germ cells crucial to exert stage-specific and cell type-specific gene regulation during spermatogenesis. Representative transcription factor families are summarized ( Fig. 1) and briefly discussed in this chapter to illustrate how gene expression is co-ordinated in stage-specific and cell-specific manners in the seminiferous epithelium. However, emphasis is placed on transcriptional regulation of genes pertinent to maintain cell adhesion function at the BTB and the apical ES during spermatogenesis. However, it is noted that there
